In this study, bay laurel extract (BLE) used as a reducing and capping agent for the synthesis of silver nanoparticles (AgNPs). The green-prepared AgNPs investigated using UV-visible spectroscopy, Fourier-transform infrared spectroscopy (FTIR), X-ray powder diffraction (XRD), Scanning Electron Microscopy with Energy Dispersive X-ray (SEM-EDX) and Transmission electron microscopy (TEM). Formation of AgNPs monitored at ambient temperature by a change in color from the starting solution to dark brown. Green synthesis AgNps were investigated for antimicrobial activity. The microorganisms employed were E. coli, K. pneumoniae, B. cereus, S. aureus, C. lbicans and Aspergillus. The susceptibility of microorganisms against the six AgNPs solutions was determined using the disk diffusion method. The catalytic activity of the prepared AgNPs (sample, d) for basic brown 1 dye was investigated. The results showed the characteristic surface plasmon resonance peak of the AgNPs appeared at approximately 415 -440 nm. XRD revealed peaks at 38.2, 44.16, 64.24 and 77.22 Ɵ, and the intensity of these peaks enhanced when using microwave curing compared to ambient temperature. SEM and TEM results showed that the silver nano particles have a spherical shape and the particle size for samples is less than 34 nm. FTIR spectroscopy measurements showed the binding of organic compounds on the surface of the silver nanoparticles. Highest antibacterial activity was enhanced with increasing of AgNPs dose and with increasing of extract ration against most of microorganisms except. Removal of basic brown 1 dye by the prepared AgNPs indicated complete dye removal after 8 h.
Introduction
Metal nanoparticles have unique physical and chemical properties that are mainly different from those of bulk materials, making them a target of study by many researchers in recent years [1] . Silver nanoparticles have unique properties due to their surface area and particle size, making them used in many varied applications [2] . Solar energy systems, optics, catalytic and antibacterial capacities are main application fields of AgNPs [3] . The antibacterial inhibitions of silver nanoparticles recently are studied. Silver nanoparticles (AgNPs) display effective antimicrobial capacity against both gram-positive and gram-negative bacterial strains. The uses of toxic and hazardous chemicals, in addition to high cost and power consumption are the main drawbacks of methods used in the preparation of silver nanoparticles [4] . AgNPs were synthesized using a variety of plant extracts as reducing and stabilizing agents such as Ziziphus Jujuba leaf [5] , Megaphrynium macrostachyum leaf [6] , Myrmecodia pendan (Sarang Semut plant) [7] , Neem (Azadirachta indica) leaves [8] , Bergenia ciliata [9] , sulfated polysaccharide extract from Sargassum siliquosum, a brown alga [10] , Eucalyptus oleosa [11] , Annona squamosa L. [12] , Pistacia atlantica [13] , Pongamia pinnata [14] , the cell free filtrate of marine sediment fungal species from the Southern peninsular coastal region of India [15] , isoamyl acetate isolated from Annona squamosa [16] , Eucalyptus camaldulensis [17] , cellulose extract and sucrose [18] , Chomelia asiatica plant leaves [19] , aqueous Raphanus sativus root [20] , chamomile [21] , Commiphora caudata leaves [22] , Staphylococcus epidermidis [23] , and L-cysteine [24] . Furthermore, extract of Manilkara zapota (L.) seeds [25] , Canna edulis Ker-Gawl [26] and aqueous extract of turmeric powder [27] were used to enhance the green synthesis of AgNPs.
The leaves of the bay laurel plant (Laurus nobilis) are widely used as a spice in foods and for production of its essential oil [27] . The bay laurel tree grows in the Mediterranean area and the southeast part of Europe [28] . The essential oil of bay laurel contains many active materials such as terpineol and cineol [29] . It has shown antimicrobial and antifungal characteristics as well as hypoglycaemic and antiulcerogenic properties [30] [31] .
The current study was designed for green synthesis of AgNPs from silver nitrate solution using an aqueous extract of bay laurel leaves. In addition, the antimicrobial activity of synthesized AgNPs was examined. The ability of the prepared AgNPs to remove basic brown 1 dye from aqueous solution was studied.
Materials and Methods
Healthy leaves of bay laurel collected from a local market, Figure 1(a) . After washing the leaves, they dried in the shade and ground to obtain powder. Approximately 100 g of the leaf powder added to 500 ml of distilled water in a 1000 ml Erlenmeyer flask. The mixture boiled for 10 min and cooled to room temperature.
Then, the extract was filtered, and the collected filtrate was stored at 4˚C for further use. AgNO 3 99.9% was purchased from Sigma-Aldrich, Cairo, Egypt.
A. Y. Al-Ghamdi Journal of Biomaterials and Nanobiotechnology Table 1 shows the different substitution ratios (R) of silver nitrate solution with extract that used for green synthesis of AgNPs. A 20 mM solution of Ag-NO 3 was prepared for production of AgNPs. Green reduction of Ag + monitored using visual observation and UV-visible spectroscopy. Bacterial strains were isolated from food samples, which included E-Coli and Klebsilla (gram negative); Bacillus Cereus and Staph Aureus (gram positive); Candida (yeast) and Aspirigullus (mold). The strains were kept at 4˚C on agar slant and sub cultured at 37˚C for 24 h on nutrient agar (oxoid UK) before any susceptibility test.
The reduction of silver ions into silver particles monitored by UV-visible spectroscopy (SHIMADZU MODELUV 1800, Japan) at a wavelength of 350 -700 nm. A diffractometer XRD thin film PANalytical X pert PRO, Cu target, wave length 1.54 A, 45 kV, 40 mA made in Holland was used for determining the crystallinity of prepared AgNPs. Scanning electron microscopy (SEM) examination was performed using JEOL JSM 6360 DLA, Japan, at 30 kV, and the SEM-EDX analysis was performed by FEI Company, Quanta FEG250, Holland. Transmission electron microscopy image were taken using a Hitachi, H-800 TEM. TEM samples were prepared by placing drops of aqueous dispersion of AgNPs in distilled water on 200 mesh carbon coated copper grids and dried at ambient conditions for 10 to 12 h. The FT-IR spectra of the products recorded on a JASCO Asia Portal-FT/IR-6300 Spectrometer using the KBr pellet method.
The antimicrobial activity of AgNPs was investigated by the disk diffusion method. The pure cultures of each strain were swabbed uniformly on the individual plates using sterile cotton at 35˚C on a rotary shaker at 200 RPM. Three disks were made in each plate, and 10, 20 and 50 µL of the sample of nanoparticle solution were poured using micropipettes onto the disks on all plates. The zones of inhibition (ZoI) around the discs were measured after incubation period.
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Results and Discussion
Characterization of AgNPs
Green reduction of Ag + by BLE was monitored by observing the color of silver solutions that changed from colorless, to yellow, brown and then reddish brown as evidence of silver ion reduction, Figure 1 The appearance of a strong peak at 437 nm indicated the formation of AgNPs that related to its surface plasmon resonance phenomena [32] . As shown in The extra peaks near 22.5, 26.2, 29.2 and 32.0 2Ɵ are due to the presence of organic compounds on the surface of AgNPs. The intensity of the characteristic peaks of AgNPs increased with increasing R ratio indicating progression of the reduction process due to the availability of a suitable amount of bio reducer of Ag + . Additionally, the intensities of the characteristic peaks of AgNPs prepared using microwave curing were higher than that prepared at room temperature. These results indicate that using microwave curing enhances the bio-synthesis process of AgNPs. The intensity of the peak at the (111) plane was greater than the other peaks, suggesting that this plane was the predominant one. According to Scherrer's formula, the average sizes of AgNPs synthesized by leaf extracts at room temperature and using microwave curing are 22 and 28 nm, respectively [18] [33] . The presence of organic compounds of BLE extract on the surface of the nanoparticles was investigated using FTIR. The FTIR spectra of silver nanoparticles prepared with 40:60 (v/v) leaf extract: Ag + (d) at ambient is shown in Figure 4 . The band at 3432 cm -1 is attributed to the hydroxyl group of organic compounds, the small bands appearing at 2927 and 2852 cm -1 may be due to C-H stretching of vibration of the -CH 2 group from the aliphatic chains,and a relatively strong band can be noted at 2065 cm −1 due to CN stretching vibration [34] . Additionally, the band at 1635 cm −1 is related to stretching of the carbonyl groups and bands at 1384 cm −1 and 1106 cm plane of Ag that matches with the XRD pattern. The polycrystalline nature of prepared silver nano particles was confirmed by SAED, Figure 6 (e), as the FCC structure of silver [39] . Furthermore, EDX analysis confirmed the presence of silver as a single element.
Antimicrobial Activity of Green Prepared AgNPs
Antibacterial activities of the prepared AgNPs using extract of Laurus nobilis against the tested organisms are shown in Table 2 and Figure 7 . All the AgNPs samples tested showed antibacterial activity, however, the BLE extract differ in its activities against the micro-organisms tested. As seen in Table 2 , the inhibition zone area increased with a higher dose of AgNPs from 25 to 200 µml. Highest antibacterial activity was observed with increasing ratio of plant extract (d, 40%) against E. Coli, K. Pneumoniae and B. Cereus. This is clearly attributed to antimicrobial efficiency of AgNPs, and not to the organic compounds in the extract. The mechanism of AgNPs as an antimicrobial is not understood, but many studies suggest that it occurs through the interaction of silver nanoparticles with the DNA of microorganisms, forming free radicals and destructuring the cell walls [40] [41]. It is worth mentioning that the aqueous extract of BLE did not record any antibacterial effect against the same microorganisms. In addition, as show in Figure 7 ZOI decreased with increasing the ratio of BLE extract that attributed to the increasing in viscosity of media.
Evaluation of Catalytic Activity of Green-Prepared Silver Nano-Particles
The degradation process is dependent on the photocatalytic activity of AgNPs. A. Y. Al-Ghamdi Journal of Biomaterials and Nanobiotechnology Figure 8 (b) shows the photocatalytic degradation of BB1 with 5 ml of green-prepared AgNPs (d Mw) up to 8 h. The characteristic absorption peak of basic brown 1 dye solution was found to be 462 nm. The colour of the solution changed from brown, yellow, to colorless within 8 h. During the degradation reaction, a gradual decrease in peak intensity at 462 nm was observed. The characteristic peak of SPR for silver nanoparticles was not seen in the UV-visible spectra in the catalytic degradation investigation. 
Conclusion
From the outcomes of this study, we can conclude that silver nano-particles can be prepared using an aqueous extract of bay leaf. The stability of biosynthetic silver nanoparticles was monitored for up to six months. The prepared AgNPs showed antimicrobial activity against and it increased with increasing the dose of plant extract. The prepared AgNPs showed a high potential to degrade BB1 in aqueous media.
